Lipoproteins in the cell envelopes of several procaryotes have been described. The best characterized is the murein lipoprotein, originally described in Escherichia coli by Braun and Rehn (3) and later found in other members of the family Enterobacteriaceae (13) . The NH2-terminal cysteine of murein lipoprotein is covalently modified with diacylglycerol via a thioether linkage [glycerylcysteine, S-(propane-2',3'-diol)-3-thio-2-aminopropionic acid] and with an amide-linked fatty acid moiety (8) . A second group of bacterial lipoproteins is the peptidoglycan-associated lipoproteins found in several gram-negative bacteria including E. coli (5, 13, 14) . These proteins are closely, but noncovalently, associated with peptidoglycan and contain the same NH2-terminal modification as murein lipoprotein. Membrane lipoproteins that are not associated with peptidoglycan have also been described previously (9, 15) . Finally, both gram-negative and gram-positive bacteria contain membrane-bound lipoproteins that may be secreted as exoenzymes, either with (23) or without (10, 21 ) the NH2-terminal lipid modification. Detailed investigation of bacterial lipoproteins has led to important insights into posttranslational modification and processing of exported proteins (reviewed in references 25 and 26) .
In this report we have demonstrated that Haemophilus influenzae type b produces at least 12 lipoproteins. One of these lipoproteins is the outer membrane protein (OMP) we designated P6 (16) . This protein has been designated a peptidoglycan-associated lipoprotein by Green et al. (7) . P6 is of potential interest as a vaccine component, since antisera directed against P6 are active both in an in vitro bactericidal assay (7, 18) and in an in vivo passive protection model (7, 16 (22, 24) . Suspended delipidated cells (20 ,ul) extract was subjected to reverse-phase HPLC; .99% of the radioactivity was recovered exclusively as palmitate methyl ester and palmitate ( Table 1 ).
Demonstration that OMP P6 is a lipoprotein. To demonstrate that the lipoprotein which comigrated with OMP P6 by SDS-PAGE was P6 (Fig. 1) , P6 was purified to homogeneity from H. influenzae type b cells labeled with [3H]palmitic acid. Purified OMP P6 contained tritium (Fig. 2) . The radioactivity was demonstrated to be present as 3H-fatty acid by the same methods used with delipidated cells (see above). Again, -99% of the radioactivity was recovered as fatty acid. The predominant fatty acid recovered from the [3H]palmitate-labeled P6 was palmitate, with a small fraction of myristate (Table 1) .
Analysis of 3H-fatty acid linkage to OMP P6. Purified radiolabeled OMP P6 was subjected to sequential alkaline and acid methanolyses to determine the distribution of esterand amide-linked fatty acids. After each procedure, the amount of radioactivity recovered in the organic phase after petroleum ether extraction was determined. Ester-and amide-linked fatty acids were recovered in approximately a 1:1 ratio (Table 2) .
DISCUSSION
In this report we document the presence of 12 lipoproteins in H. influenzae type b. The lipoproteins were unambiguously identified by labeling them with [3H]palmitate and recovering radioactivity as fatty acid from labeled proteins. The lipoprotein with an approximate molecular weight of 16,000 is the protein previously designated P6 (6); the lipoprotein herein designated LP7 is the OMP previously designated P4 (6; R. S. Munson, Jr., unpublished data). Fatty acid was found to be covalently bound to purified P6 by both amide and ester linkages. Gas-liquid chromatographic analysis of purified P6 subjected to acid metha- (20) , contains the derived amino acid sequence Ala-Leu-Ala-Ala-Cys-Ser-Ser-SerAsn, which is similar to the previously identified glycerylcysteine-containing lipoprotein consensus sequence (26 It has been previously shown that antibody to OMP P6 confers protection against bacteremia in infant rats challenged with H. influenzae type b (7, 16) . In addition, Murphy et al. have shown that the P6 protein of nontypable H. influenzae is a target for human bactericidal antibody (18) . They also identified a monoclonal antibody that recognized an epitope on P6 that was conserved among all typable and nontypable strains tested (19) . Finally, antiserum against a 15-kilodalton peptidoglycan-associated OMP of H. influenzae type b, which is identical to P6, was shown to have activity in in vitro bactericidal assays (7) . The identification of P6 as a lipoprotein contributes to the complete characterization of this important surface antigen. 
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